Isolation and characterization of the spermatid-specific Smrp1 gene encoding a novel manchette protein.
The manchette, which is the structure that appears around the nuclei of elongated spermatids, is assumed to be involved in nuclear shaping during spermiogenesis and the transport of various proteins between the nucleus and sperm tail. In this report, we describe the molecular cloning and characterization of a mouse spermatid-specific manchette-related protein 1 (Smrp1) from a spermatid-specific subtracted mouse testis cDNA library. The isolated Smrp1 cDNA clones could be divided into three variants based on sequence analysis. Computer-assisted analysis showed that these variants were splice variants from a single locus of the mouse genome. The three putative proteins consisted of 296, 260, and 175 amino acids, respectively. Although 155 amino acids of the N terminus were common to the three proteins, they were distinguished by their C-terminal regions. Western blot analyses using specific antisera showed that SMRP1 expression was specific to the testes and that only the 261-amino-acid form was translated into protein. Immunohistochemistry revealed that SMRP1 was localized to the cytoplasm of step 9-12 elongated spermatids. The protein appeared in a cap formation that covered the caudal sides of the elongated nuclei. This localization pattern coincided with that of the manchette. SMRP1 may play an important role as a functional protein that co-operates with manchette proteins.